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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1no XuMMM Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3zoBaHus
MOJTOTOBJIEHA HA OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB (penepanibHOro
YPOBHS U MTPABOYCTAHABJIMBAIOIINX JOKYMEHTOB IIKOJIBIL:

* @enepanbHoro 3akoHa «0O0 oOpazoBanuum B Poccuiickoit ®enepauun» OT
29.12.2012 roga Ne 273-®3 ¢ n3MEHEHHUSIMH U JOIIOJTHCHUSIMU;

» Ilpukaza MwunucrepctBa oOpazoBanus W Hayku Poccuiickoit denepanuu ot
17.12.2022 Ne 1897 «O6 yrBepxaeHun ¢GeaepabHOIO0 TOCYAapPCTBEHHOIO
00pa30BaTEeNBLHOTO CTaHAAPTa OCHOBHOTO 00111ero 0Opa3oBaHus» (3aperucTpupoBaH
01.02.201 Ne 19644);

* Ilpuka3za MunucrtepctBa npocsenieHus: Poccuiickoir @eneparuu ot 18.05.2023
Ne 370 «O06 yTBepxkaeHuun QeaepaibHOil 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO
oO1ero odpaszoBanus» (3apeructpuponan 12.07.2023);

* KoHmenuuu mnpenojgaBaHusi ydeOHOTO NpeaMeTa « XUMUS» B 00pa30BaTeIbHBIX
Opra"u3anusax Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIE
oOmreoOpa3zoBarenbHble porpamMmel (YTB. pacnopsbkeHuem [IpaBurensctBa PO ot
03 nexabdps 2019r.);

* Canurapubix mpasun CII 2.4.3648-20 «CaHUTapHO-3MUAEMHUOJIOTUYECKAE
TpeOOBaHUSI K OpraHM3allMd BOCIHUTAHUS W OOYYEHHUs, OTIbIXa W O3JI0POBJICHUS
JIETEH M MOJIOJICKI;

* Ilpuxaza MunucrepctBa mnpocsemenus P® ot 02.08.2022 Ne 653 «O6
YTBEPKJICHUH (heIepaIbHOrO MEePEUHs 3JICKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
JONYIICHHBIX K HCMOJB30BAHUIO TMPHU peaju3alid HUMEIOIUX TOCYIapCTBEHHYIO
aKKpeauTanuo oopazonaresbHbIx mporpamm HOO, OO0, COO» (3apeructpupoBan
29.08.2022 Ne 69822).

PaGouass mporpamma ydeOHOro mnpemMera «XuMmus» (namee - pabodas
nporpamMma) BKJIIOYAeT:

- MOSICHUTEJILHYIO 3aIUCKY,

- COJIepaHue y4eOHOTO TIpeaMeTa,

- IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI POTPAMMBI Y4€OHOTO MpeIMeTa,

- TEMAaTUYECKOE INIAHUPOBAHUE.

[losicHuTenbHAsE 3amycKa OTpakaeT oOIIMe WEeTu U 3aJa4yd  HU3yUYCHUS
npeaMeTa, XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOCHIIOK K €ro H3Y4eHUIO
IIKOJIbHUKAMU; MECTO B CTPYKType Y4eOHOTro TlaHa, a TakKe MOJXOJbI K 0TOOpY
COJIEpKaHMs, K OINPEICICHUIO IUJIAHUPYEMBIX pe3yJbTaTOB U K CTPYKType
TEMAaTUYECKOTO MIAHUPOBAHUSI.

Conepxxanue oOydeHUsI pPacKpbIBaeT COJEpKaTeIbHbIE JIMHUM, KOTOPBIC
npeajaratoTcs Juisi 00A3aTeNbHOIO U3YyUEHHUs B KaXJOM KJIacCe OCHOBHOM IIKOJIBI.
Conepxanne oOy4eHHST B KaXJOM Kiacce 3aBepmiaerca mnepeynem YVY]J[ —
MO3HABATENbHBIX, KOMMYHUKATUBHBIX W PETrYJIATUBHBIX, KOTOPBHIE BO3MOKHO



dbopMHpOBATH CPEACTBAMH YYEOHOTO TpeaMeTa «XUMHUsS» C YIETOM BO3PACTHBIX
0COOEHHOCTEW MIKOJIHLHUKOB.

[Inanupyemble pe3ynbTaThl BKJIOYAIOT JIMYHOCTHBIE, MeETalpeAMETHBIC
pe3ynbTaThl 3a Mepruo 00yUeHUs, a TAKKE MPEIMETHBIE TOCTUKEHUS IIKOJIbHUKA 32
KK/l 101 00y4eHHUsl B OCHOBHOM LIKOJIE.

B TemaTudeckom IIaHUPOBAHUM PACKPBIBACTCS MPOTPAMMHOE COJIEPKAHUE C
yKa3aHUEM KOJIMYECTBA aKaJIeMUYECKUX YacOB, OTBOJMMBIX Ha OCBOCHHE KaKIOH
TEeMbl y4eOHOTO MpeameTa, yueOHOro Kypca (B T.4. BHEYPOUHOH JESTEIBHOCTH),
y4eOHOr0 MOJAYJSl U BO3MOKHOCTH HMCHOJB30BAHUS IO 3TOW TEME 3JIEKTPOHHBIX
(mudpoBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMUXCS YICOHO-METOAMYCCKUMU
MaTepuasiaMu  (MyJbTHUMEIUWHBIE TPOTPaMMBI, DJJIEKTPOHHBIE YYCOHUKH U
3aJlaYHUKH, OHJIEKTPOHHBIE OUOIMOTEKH, BHUPTyallbHbIE JIA0OPATOPUH, HWIPOBHIE
POrpaMMBbl, KOJJIEKIIMU ITUGPOBBIX 00pa30BATEIBHBIX PECYPCOB), UCTIOIb3YEMbIMU
JUTs1 OOYYEHHSI M BOCIIUTAHUS PAa3IMYHbIX TPYIII ITOJIh30BaTEIICH, MpeICTaBICHHBIMU
B 3JIEKTPOHHOM (LIM(POBOM) BUJIE U PEAUTU3YIOIIUMHU JUAAKTUUECKUE BO3MOKHOCTH
UKT, conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 oOpa3oBaHuu, a
TaK ke (POpMBI peann3aluy BOCIIUTATEILHOTO OTEHIINAJA TEM, Pa3/IesIoB yueOHOTO
npeaMeTa, yaeOHOro Kypcea (B T.4. BHEYPOUHOU JEATEILHOCTH), y4eOHOTO MOJTYJIS.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011IeTO 00pa30BaHMsl, IPEACTABICHHBIX B
®I'OC 00O, a Takxe Ha ocHOBE (hesiepaibHON paboyelt mporpaMmbl BOCIIUTAHUS U
C ydu€TOM KOHIICNIIMM TIpernojiaBaHusl ydeOHOTro rmpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHuzamnusx Poccuiickoit deneparuu.

[Iporpamma mo XuMuM Ma€T TPEACTABICHHUE O IIENSIX, OOINEH CcTpaTeruu
0Oy4eHMsI, BOCIIUTAHUS U PA3BUTHS 00YUaIOIIUXCS CPEICTBAMH y4eOHOTO MpeMeTa,
yCTaHaBIMBaeT o0O0s3aTENbHOE TMPEAMETHOE COJACpKaHWe, MPEeIyCMaTpPUBAET
pacmpezieieHue ero Mo KiaccaM U CTPYKTYpHUpPOBaHHE IO pas3ieiaM U TeMaMm
IporpaMMbl 10 XHMHH, OIPEACISICT KOJWYSCTBEHHBIE H  KAaYCCTBEHHBIC
XapaKTEPUCTUKN COJCPKAHUSA, PEKOMEHAYEMYIO IOCIEAOBATEILHOCTh H3YUCHUS
XUMUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU y4eOHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OOyYalomMXCs, OMPEaAeNIsieT BO3MOXHOCTH
npeaMeTa I peainu3andd TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0OpazoBaTeIpHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl, a TAKKeE
TpeOOBaHMIA K pe3ysibTaTaM 00yUYEHUSI XMUMUHU Ha YPOBHE IIEJIe U3yueHuUs npeameTa
U OCHOBHBIX BHUJIOB YYEOHO-TIO3HABATEIBHOW MACATEIHHOCTH OOYYaromerocs Io
OCBOCHHIO Y4EOHOTO COJIEPIKAHMUS.

3HaHUE XWMHUH CIY)XUT OCHOBOW i1 (OPMHUPOBAHHS MHUPOBO33PEHUS
00y4aroIIerocs, ero MpeICTaBICHN 0 MaTepHUaIbHOM €AMHCTBE MUPA, BAKHYIO POJIh
UTParOT GOpMUPYEMbIC XUMHUEH TTPEICTABICHUS O B3aUMOTIPEBPAIIEHUSX YHEPTUU U
00 DBOJIONMU BEIIECTB B MPHUPOJAE, O MyTSIX peHIeHUs TI00aIbHBIX MPoOIeM



YCTOMYMBOI'O Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPIETUYECKOU, MUIIEBOM U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMHpOBAHHE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEH
OOy4JaronMxcsi, HABBIKOB KX  CaMOCTOSTENIbHOW  Y4eOHOW  JIeATENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HUCCJIEJIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN 1€ TEIbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOJBI U YEIOBEKA, SBIISIETCA OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOM rpaMOTHOCTH O0y4arOIIuXcs;

CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCSI.

JlanHble HampaBiieHHs B OOy4EHUM XMMHHM OOECIEYMBAIOTCS CHEUU(UKOM
collepkKaHusi  y4eOHOro  MpeAMeTa, KOTOphIM  SBIAETCA  MEAaroruyecKu
aJanTUPOBAHHBIM OTpakeHHEM 0a30BOM HAyKU XMMHUU Ha OINpPEACIIEHHOM JTare e¢
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OOILIEr0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl TIEPBOHAYAIBHBIX IOHATUNA XUMHHU, OCHOB
HEOPTaHUYECKOM XUMHHM M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSTHI
OpTraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl MO XUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOr0 monaxoaa K €€ m3yueHnro. ColepKaHue CKIaAbIBAETCS U3 CUCTEMBI
MOHATUNA O XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITOHATUH O XUMHUYECKOU
peakuuu. OO0e OTH CHUCTEMBI CTPYKTYpHO OPraHU30BaHbl IO TMPHUHIUITY
MIOCJIEA0BATENBHOTO PA3BUTUS 3HAHWKA HA OCHOBE TEOPETUYECKHMX IMPEICTABICHUI
Pa3HOr0 YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeACTaBIEHUH 00 3JIEKTPOJIUTUYECKOM JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHMS PACCMATPUBAKOTCS HA OCHOBE OMIMUPHUYECKU
MOJIYYCHHBIX U OCMBICICHHBIX (JAaKTOB, PA3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO
YPOBHSI K IPYyTrOMY, BBITIONHSA (QYHKIIMNA OOBSICHEHUS W TIPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEW MPAKTUYECKOr0 MPUMEHEHUSI U MOJYyUYEHHUS U3yYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEJICTABJICHNS] O XMMAYECKON COCTABISIOLICH HAYYHON KQPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPHUPOJbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METO/JaM



NO3HaHU B HayKe. M3yueHne XuMum MporucX0oJUT ¢ MPUBJICUCHUEM 3HAHU I U3 paHee
U3YYEHHBIX YUEOHBIX MpeamMeToB: «Okpyxaromuid Mup», «buosorus. 5—7 Kiacceby
u «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUHM MNPOUCXOAUT (HOpMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKONM HAayKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHHMS, NMPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBL. 3a/1a4a
y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN —
BaKHEUITUX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHnII MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPUOOIIEHUU K
HAy4YHBIM METOJaM IMO3HAHUS MPHU W3YYCHHM BEIIECTB U XMMHUYECKHX pEaklui, B
(GbopMUPOBAHNY U Pa3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX MPUMEHEHUU B Y4€OHO-
MO3HABATENILHON M y4eOHO-UCCIIEeI0BATEIbCKON JEATEIbHOCTH, OCBOCHUU IMPABUI
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCEIHEBHOM >KU3HHU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa30BaHUS BaKHOE
3HAYEHUE MPUOOPENH TaKUE LU, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY HPHUHATUIO PEILICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHAM KU3HU;

— HampaBJICHHOCTb OOY4YEHUS HA  CUCTEMAaTUYECKOE MPHOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATENBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHUs, (GOPMUPYIONIUM MOTHBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHue yClIOBUM, CIIOCOOCTBYIOMINX MTPUOOPETCHUIO 00YUYaIOIIUMUCS
OIbITa PAa3HOOOpPA3HON JEATENbHOCTH, MO3HAHHWA M CaMOIO3HAHHUSA, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYEHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOUN
I'PaMOTHOCTH, B TOM YHUCJIE€ YMEHUN OOBSICHATD U OLICHUBATD SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OMBIT, TOJyUYEHHBIC TTPH U3YYCHUH XUMHUH, IPUMEHSITH
UX TP PEIICHUU MPOOJIeM B TOBCETHEBHOM KM3HU U TPYAOBOH JESITETHLHOCTH;

— (¢opmupoBaHHe y OOy4YarOINIMXCS TYMAHUCTUYECKUX OTHOUIECHUH,
NMOHMMAaHUSA IEHHOCTH XHMMHUYECKUX 3HAHWM Ui BBIPAOOTKH JKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEAEHUST B OBITY W TPYIOBOM JEATENBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX LIEHHOCTENH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY NPO(HIIA M HAMIPABICHHOCTH JAIbHEHIIIETO O0ydIeHHUS.

OO11ee 91cIio 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHHsI XUMUU Ha YPOBHE OCHOBHOTO
oOmero obpaszoBanusi, cocrabiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMHUUecKHe ypaBHeHusa. Kiaccuduxaius
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUH, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3Y4YeHUE CIOCOOOB pA3ENCHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
MOJIy4eHHUs] KUclopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZie M B KU3HU 4YelloBeKa. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. PDuznmyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3liaMy OKCUJIOB M OTIICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEH pacTBOPEHHS BEHIECTB C Pa3IMyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllue€M) (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEpPUATIOB), HCCIEAOBaHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpanu3aluu, NOJyYeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aieMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIMA KPUCTAIUIMUECKOU PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEaKIUU U TMOJOXKEHUE XUMUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJb30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOMPOBOTHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OINbBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTajlaMu, uiesnodamu). Xusoposojopox. CoisiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTeNeHU okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKue U XUMUYECKUE CBOMCTBA (001IMe KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. COJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, paclpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMEeHEeHHEe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBogax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O61mume npeacTaBieHust 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIUHEHUN (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHILICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclioO3HaBaHUE M U3YUYEHUE CBOMCTB YIVIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHeillne HeMEeTaibl U X
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHHA, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. I[IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B mpupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHEe CBOMCTBA aIFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xemnesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MarHHS, KAJIbIUs, AJIIOMUHUS, ITUHKa, sxkese3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay Mo Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTtepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEpPHbBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11eTIECO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMSI 33]1aBaTh BOIPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy 00yueHus B 8 kJj1acce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:
e PACKpBIBaTh CMBICJ OCHOBHBIX XHMHYECKHX MOHSATHI: aTroM, MOJEKYJIA,
XUMHUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIIOAKHOE BEMIECTBO, CMECh (OAHOPOAHAS
¥ HEOJIHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJIIpHasl Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAA Macca, MaccoBas IOJs XUMHUYECKOTO
AJIEMEHTa B COCJAMHEHUH, MOJSIPHBIM 00BEM, OKCHJ, KHUCIIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPULIATENILHOCTh,  CTEIIEHb  OKHCIICHUS, XUMHYECKash  peakuus,
KJaccu(uKaIys peakiuii: peakiuy COCIMHCHHS, PEAKIIUN PA3IOKCHUS, PEaKIIun
3aMEIIeHUs, PeakIMu OOMEHa, PK30- U JIHAOTCPMHYECKHUE PEaKIMH, TEIUIOBOU
s ekt peakiuu, SIPO aToMa, IJICKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTalb,
pagnyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAA U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccCOBas JOJIsI BEIIECTBA
(TpolieHTHAs! KOHIICHTpAIlUs) B pacTBOPE;
 WJJTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUN U IIPUMEHATH 3TH
TOHATHS TIPU ONIMCAHUM BEIIECTB U UX MIPEBPAIICHUN;
* ICIIOJIb30BaTh XMMUUYECKYIO CHUMBOJIMKY JUIsl COCTaBjieHUs (OpMyJl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
e ONIPEJICTISATHh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHb
OKHCJICHHSI DJIEMEHTOB B OWMHAPHBIX COCAMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJacCy COEAWHEHUM 1o (opMysiaM, BHJ XUMHUYECKOM CBS3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;
epackpbiBaTh  cmbicn  llepuommueckoro 3axkona J[. WM. Menneneena:
JIEMOHCTPUPOBATh IOHUMAHHUE MEPUOAYECCKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JIEMEHTOB OT HUX MOJIOKEHHS B lleproamyeckoil cucteMe, 3aKOHOB COXpPaHCHUS
MAaCChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI, 3aKOHA
ABoranpo;
e ONMCHIBATh W XapakTepu3oBaTh TadMWuHyto (Gopmy Ilepuomnyueckoil cuUCTEMBbI
XUMHUUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpyImna (A-rpyrima)» u
«mmobounas moarpymma (b-rpymnma)», Mansie U OOJBITNE TMEPUOABI, COOTHOCHUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuonuueckas cucrema
xumMuueckux syeMeHToB [[. M. MenueneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX DJICMEHTOB (COCTaB W 3apsja sjapa, oOImee Yuciio
AJIEKTPOHOB U PACIIPEICIICHUE UX IO DJICKTPOHHBIM CJIOSIM);



e KJIaCCU(UUIMPOBATh XMMHYECKHE JJEMEHTbI, HEOPraHMYeCKHe BEeIleCTBa,
XUMHUYECKUE PEAKLINHU (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLHU BEIIECTB, 110
TeroBoMy 3G (heKTy);

e XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPXKAAsl OMNUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

e BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE, MPOBOJIUTH PACUETHI MO0 YPABHEHHIO XUMHUYECKOU
peakuuu;

e IPUMEHSTh OCHOBHBIE OIIEpPAllMM MBICIUTEIBHON JEATEIBHOCTH — aHAIW3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
IMPUYUHHO--CJIEICTBEHHBIX CBA3EH — JUIsl U3YUYECHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, eCTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HAOJIOJIEHNE, U3MEPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pPeabHbIN U MBICIICHHBIN);

e CJICZIOBATh IpaBWJaM IIOJB30BAaHUS XUMHUYECKOW IOCYJI0M U J1a00paTOpHBIM
00OpylI0BaHUEM, a TAaK)KE€ MpaBuUiIaM oOpallleHUsl C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU 110 BBINOJIHEHUIO JITAOOPATOPHBIX XHMHYECKUX OIBITOB IIO
MOJYYECHUI0O W COOMpaHUI0 Tra3000pa3HBIX BEMIECTB (BOJAOpPOJA W KHUCIOpPOAaA),
IIPUTOTOBJIICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOIO
BEIECTBA, IUIAHMPOBAaTH M IPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB LIEJIOYEN U KMCIOT € TOMOIIBIO HHIMKATOPOB (JaKMyc,
(beHondTanenH, METUIOPAHK U IPYTHUE).

K koHiy oOyueHus B 9 kJjacce npeaMeTHbIE pe3ysibTaTbl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XHMHWYECKHX MOHSATHUNA: XUMHUYECKUU HIIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIEHHS, XHMHUYECKas
peakiysl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs IUCCOLUALus,
peakuu HOHHOTO OOMeHa, KaTalln3aTop, XMMHUUECKOE paBHOBECUE, OOpaTUMBbIEC U
HeoOpaTUMbIe peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, aJJIOTPOMHUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3HsI METAJUIOB, CIIABbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaenpbHo gonycrumas konueHnTpanus [I/1K BemecTsa;



e WJUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUI U IPUMEHSTh 3TH
MOHATHUS NIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

¢ ICTIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUJISl COCTaBIICHUS (POpPMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COSMUHEHUH 0 (hopMyJiaM, BUJ XUMHUECKOU CBsI3U (KOBaJICHTHAs, HOHHAS,
METaJUInuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsij HMOHA MO0 XUMUYECKON
dbopmyIe, xapakTep cpe/ibl B BOJHBIX pACTBOpaX HEOPraHUYECKUX COCTUHEHUM, T
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMmbicn llepuoamueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPHUPOBATh €0 MOHHMMAaHHUE: OIMUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
¢dopmy Ilepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3ivyaTh MOHITHS
«rnaBHas noArpynna (A-rpyrrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OOJbpIIME TEPUOJbI, COOTHOCUTH O0O3HAYEHHUS, KOTOpbIE HMEITCI B
NEPUOIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpeeseHre ux 1Mo 3JeKTPOHHBIM CI0AM), 00bSICHATH OOLI1E 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN B IIPEAEIIax MaJbIX IIEPUOJIOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

e KJIaCCU(PUUUPOBATh XMUMHUYECKUE BJIEMEHThl, HEOPraHUYECKHE BEUIECTBA,
XUMHUYECKUE PeaKLUH (II0 YUCITy U COCTAaBY YYACTBYIOIIMX B PEAKIMU BEILECTB, 110
TeIIoBOMY 3(G(}eKTy, MO U3MEHEHUIO CTENeHEH OKUCICHMS XUMHUYECKHX
AJIEMEHTOB);

* XapaKTEepU30BaTh (OMUCHIBATH) OOIIME U crenu(pUYECKUe XMMUYECKHE CBOMCTBA
IPOCTBIX M  CIOXKHBIX  BELIECTB, MOATBEPKJas ONUCAHUWE [pUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

* COCTaBIJISAITb YPaBHEHUsS 3JIEKTPOJIMTHUYECKON IUCCOLMALMU KHCIIOT, IIEJIOYEeH U
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YpaBHEHHUS
peakuuii, MOATBEPKIAIOIIMUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

e PacCKpbIBaTh CYILHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OaigaHca ITUX PEeaKIuii;
 IPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSX;

* BBIYUCIISATE OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJSPHYKO MAaccChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, IMPOBOJIUTH PACUETHI [0 YPABHEHHUIO XUMHUYECKOU
peakuuy;



e COOMIONATh TIPAaBWJIA TOJH30BAHMSI XWMHUYECKOW TMOCYyIOH W JaOOpaTOPHBIM
o0opyZ0oBaHUEM, a TAaKKe MpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSIMA TIO BBINIOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U yIieKUCIIOro ra3a);
¢ IPOBOJIUTh PEAKIIMU, TOJATBEPKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
HM3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIICCTB;

e IPUMEHATh OCHOBHBIE OIEPAIlMU MBICIIUTEIBHON JEATCIBHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBA3€U — JUISI N3yYEHUsI CBOMCTB BENIECTB U XUMHYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbIC  METOJbI IIO3HAHHMS —  HAONIOZeHHE, HW3MEpeHue,
MOJICITUPOBaHUE, YIKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE ®opMbl peau3annu
HaunmenoBanmue
Ne (undposbie) BOCIIUTATEIBHOTO
pa3iesioB U TeM KonTposibHbIe IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE NMOTEHIHAJIA
NMPOrpamMMbl padoThI padoThbI
pecypcbl pasaena/TemMmbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
* MOOYXXJIeHHE
oOyJaromuxcs
coOroaaTh Ha ypOKe
OOIIETTPUHATHIE HOPMBI
MOBEJICHUS, TIpaBUjIa
OOLIEHMSI CO CTapIIMMHU
(megarornuecKuMu
a0OTHHUKAMH) U
XuMus — BaKHas p )
CBEPCTHUKAMHU
00/1aCcTh
(oOyuarorumucs),
€CTECTBO3HAHUS U POIII .
11 5 3 HOPUHIUIBI Y4eOHOH

[IPaKTUYECKON
JeATEIIbHOCTH
4eJloBeKa

https://resh.edu.ru/

JUCIHUTLIMHEL 1
CaMOOpraHu3alkHy;
MIPUBJICYCHUE
BHUMAaHUS
0o0ydJaronuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHH,
HCIIOJIb30BaHHE
BOCIIUTATEIbHBIX
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BO3MOXHOCTEH
COJICpIKaHUs pasjelia
yepe3 moaoop
COOTBETCTBYIOIIHX
YIPaXXHCHHUI; ®
BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOPBIC TIOMOTAIOT
MO JIIEPIKATh
MOTHBAIIHIO
oOyJaromuxcs K
TIOJTYYCHHUIO 3HAHUH,
HaJI)KMBAHUIO
TIO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOIIIEHUH B KJIacce,
MTOMOTAFOT
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMochepsl BO BpeMs

ypoKa

1.2

BemtecTBa n
XUMUYECKHUE PEaKIIU

15

POIII
https://resh.edu.ru/

* BKJIFOYCHHE B YPOK
UTPOBBIX MPOLETYp VIS
HOJIePIKaHUS
MOTHUBAINH
o0OyJarommxcs K
HOJYYECHUIO 3HAHUH; *
MpUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX GOpM
paboThl ¢
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00y4aromuMucs:
MHTEIJICKTYaIbHBIX
UTp, CTUMYJUPYIOIIUX
II03HABATEJIbHYIO
MOTHBALIUIO
oOyJaromuxcsi;
HPUMCHEHHE
TPyNIIOBON pabOThI MK
paboThI B Iapax,
KOTOpbIE ydaT
oOyJaromuxcs
KOMaH/IHOU paboTe u
B3aUMO/ICHCTBHIO C
JIpYTrUMHU
o0yJarouMucs

Utoro no pazneny 20

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

* IPHUBJICUYCHUE
BHUMaHHSI
oOyJaromuxcs K
IICHHOCTHOMY aCIIeKTy
HN3Yy4aCMbBIX Ha ypoKax

21 Boszayx. Kucnopo. 5 1 POIII SIBJICHUU,
IToustue 06 okcumax https://resh.edu.ru/ HCHOJb30BaHNE
BOCITHTATEIbLHBIX
BO3MOKHOCTEH

COJICp KaHUs pasjeria
qyepes3 moa0op
COOTBETCTBYIOIIHX
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2.2

Bonopoa.Ilonstue o
KHCIIOTax U COJISAX

POIII
https://resh.edu.ru/

YIPA)KHEHU;
BKJTIOYCHHUE B YPOK
UTPOBBIX TPOIIETY,
KOTOPBIE TOMOT 0T
HOJIePIKATh
MOTHBAIIHIO
o0yJaromuxcs K
MOJTYYEHHIO 3HAHUM,
HaJIQ)KUBAHUIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILICHHH B KJ1acce,
TIOMOTAIOT
YCTAHOBJICHHIO
no0poXKeIaTeTbHOU
aTMochepsl BO BpeMs

ypoKa

* IpUMEHEHHE
TPyNHoOBOH pabOTHI MK
paboTHI B Mapax,
KOTOpBIC ydaT
o0ydJaronmxcs
KOMaHJTHOH paboTe u
B3aUMOOCHUCTBHIO C
JPYTUMH
o0yJaromumMucs;
noOyxIeHue
00ydJaronmxcs
co0Jr01aTh Ha YPOKe
0OIIETTPUHSATHIE HOPMBI
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MOBEJICHUS, TIPaBUIIa
OOLIEHHS CO CTAPIIMMHU
(memaroru4ecKuMu
pabOTHUKAMHK) U
CBEPCTHUKAMHU
(oOyuarorumucs),
IPUHLIUIIBI Y4eOHOU
TUCITUTUIAHBI U
CaMOOpraHu3aluu; *
IIPHUBJICYCHHE
BHUMAaHUs
oOyJaromuxcs K
[EHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHI,
UCTIOJIb30BaHHE
BOCTIMTATEIIHLHBIX
BO3MOKHOCTEHN
CoJlepKaHus pa3zena
yepes noadop
COOTBETCTBYIOIIUX
YIPA)KHEHU;
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYD,
KOTOPBIEC TOMOTAIOT
MTOJIJIEPIKATh
MOTHBAIIHIO
o0yJaromumxcs K
MOJTYYEHHIO 3HAHUM,
HAJTQKUBAHUIO




2.3

Bopna. PactBopsl.
ITonsarue 00
OCHOBAHHUIX

POIII
https://resh.edu.ru/

MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHHH B KJ1acce,
TIOMOTAIOT
YCTAHOBJICHHIO
no0poXKenaTeTbHOU
aTMochepsl BO BpeMs
ypOKa;

* IPHUBJICYCHUE
BHUMAaHUs
o0ydJaronmxcs K
[IEHHOCTHOMY aCIEeKTy
U3y4aeMbIX Ha YpOKax
SIBIICHHI,
UCIIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOXHOCTEN
COJIepKaHus pasjielia
yepes noadop
COOTBETCTBYIOIIHX
YIPA)KHEHU;
BKJTIOYCHHUE B YPOK
UTPOBBIX TPOIIEAYD,
KOTOPBIE TOMOTAIOT
HOJIePIKATh
MOTHBAIUIO
oOyJaromuxcs K
MOJTYYECHUIO 3HAHMUIA,
HaJIKUBAHUIO
MMO3UTHUBHBIX
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2.4

OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCIMHEHN N

11

POIII
https://resh.edu.ru/

MEKIIMYHOCTHBIX
OTHOIIIEHUI B KJIacce,
IIOMOTal0T
YCTaHOBJICHHUIO
T00poKenaTeTbHOM
aTMochepsl BO BpeMs

ypoka

* MOOYKJICHHE
oOyJaromuxcs
coOJIr0IaTh HA YPOKE
OOLIENPUHATHIE HOPMBbI
MOBEJICHUS, TIPaBHJIa
OOLIEHMSI CO CTapIIMMHU
(megarornuecKuMu
pabOTHHUKAMU) U
CBEPCTHHKAMHU
(oOyuarormucs),
HOPUHIUIBI Y4eOHOH
JTUCIUTUINHBL U
CaMOOpTaHu3aIuy;
IIPHUBJICUCHHE
BHUMAaHUS
0o0ydJarommxcs K
[IEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHH,
UCTIONb30BaHUE
BOCIIMTATEIHHBIX
BO3MOKHOCTEHN

COJZIep KaHUs pas/ierna
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4yepes moadop
COOTBETCTBYIOILIUX
YIPaXXHEHHUI; ®
BKJIIOUEHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOPBIC TIOMOTAIOT
MOJIIEPIKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJTYYEHHIO 3HAHUM,
HAJIKUBAHUIO
MO3UTHUBHBIX
MEXKITMYHOCTHBIX
OTHOIICHUH B KJIacce,
TIOMOTAIOT
YCTaHOBJICHHIO
T00poKenaTeTbHON
atMocdepsl BO BpeMs

ypoKa

Wroro mo pazneny 30

Pasnea 3. Ilepuonuyecknii 3akoH u Ilepuogudeckas cucrema xumudeckux daemenToB JI. M. Mennesneesa. CTpoeHnne aToMoB.

Xumn4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE peakuuu

[Teproanueckuii 3aKoH
u [lepuonnueckas
CHCTeMa XUMHYECKUX
anemenTos /I. W.
Menpene-eBa.
Crpoenue aToma

POIII
https://resh.edu.ru/

* BKJIFOYEHUE B YPOK
HUTPOBBIX MPOLIEIYP IS
MOIIePIKAHUS
MOTHUBAIHH
o0yJaromumxcs K
MOJTYYCHUIO 3HAHUIA;
NpUMEHEHHE Ha YPOKE



https://resh.edu.ru/

3.2

XuMHYecKas CBSI3b.
OKHCIIMTENIBHO-
BOCCTaHOBHUTEJIbHEIC
peakuuun

POIII
https://resh.edu.ru/

MHTEPAKTUBHBIX (HOPM
paboThl ¢
00yJaroNuMuUCS:
WHTEJUICKTYalbHBIX
UTP, CTUMYJIUPYIOIIHX
MO03HABATEIILHYIO
MOTHBAIIHIO
oOyJaromuxcsi;
IPUMCHCHHE
rpyNnoBoi paboThl WK
paboTHI B Iapax,
KOTOpBIC yuaT
oOyJaromuxcs
KOMaHJHOW paboTe u
B3aMMO/ICHCTBUIO C
JPYTUMH
o0yJarouuMucs

* IpUMEHEHHE
TPyNHoOBOH pabOTHI MK
paboTHI B Mapax,
KOTOpBIC ydaT
o0ydJaronmxcs
KOMaHJTHOH paboTe u
B3aMMO/JICUCTBUIO C
JPYTUMH
o0yJaromumMucs;
no0yx/ieHue
00ydJaronmxcs
co0Jr01aTh Ha YPOKe
0OIIETTPUHSATHIE HOPMBI



https://resh.edu.ru/

MOBEJICHUS, TIPaBUIIa
OOLIEHHS CO CTAPIIMMHU
(memaroru4ecKuMu
pabOTHUKAMHK) U
CBEPCTHUKAMHU
(oOyuarorumucs),
IPUHLIUIIBI Y4eOHOU
TUCITUTUIAHBI U
CaMOOpraHu3aluu; *
IIPHUBJICYCHHE
BHUMAaHUs
oOyJaromuxcs K
[EHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHI,
UCTIOJIb30BaHHE
BOCTIMTATEIIHLHBIX
BO3MOKHOCTEHN
CoJlepKaHus pa3zena
yepes noadop
COOTBETCTBYIOIIUX
YIPA)KHEHU;
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYD,
KOTOPBIEC TOMOTAIOT
MTOJIJIEPIKATh
MOTHBAIIHIO
o0yJaromumxcs K
MOJTYYEHHIO 3HAHUM,
HAJTQKUBAHUIO




Hroro no pasneny
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IIO3UTHUBHBIX
MEXJTMIHOCTHBIX
OTHOIIICHHIA B KJ1acce,
IOMOT 0T
YCTaHOBIICHHIO
no0poXKenaTeTbHOU
aTMochepsl BO BpeMs

ypoKa;

PesepBHOE Bpemst

POIII
https://resh.edu.ru/

* MOOYXXJIeHHE
o0ydJaronmxcs
co0iroaaTh Ha ypoke
OO0IIENPUHATBIE HOPMBI
HIOBEJICHUS, TIPaBUIIA
OOIIEHUS CO CTapIIUMHU
(memaroru4ecKkuMu
paboOTHUKAaMU) U
CBEPCTHUKAMHU
(oOy4arormumucs),
IPUHLIUIIBI y4eOHOM
JTUCLUIUIMHBL U
caMOOpraHu3aluy; ®
IIPUBJICYECHUE
BHUMAaHUs
0o0ydJaromuxcs K
LIEHHOCTHOMY aCHEKTy
M3y4aeMbIX Ha ypoKax
SIBJICHUIA,
HCIIOJIb30BaHKE


https://resh.edu.ru/

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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BOCIIMTATEIbHBIX
BO3MO>KHOCTEH
coJiepKaHus pa3jena
yepe3 moa0op
COOTBETCTBYOIINX
YIPA)KHEHU;
BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOPBIC TOMOTAIOT
MO JIIEPIKATh
MOTHBAIUIO
oOyJaromuxcs K
MOJTyYEHUIO 3HAHUH,
HaJIQKUBaHUIO
MTO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIIEHWH B KJ1acce,
ITOMOTAI0T
YCTaHOBJICHHUIO
no0poXxkenaTeTbHOU
aTMochepsl BO BpeMs

ypoKa



9 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM
n/n MPOrpamMmbl

Pa3znes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu

[ToBTOpenue u yrimyonenue
11 3HAaHUH OCHOBHBIX Pa3ZiesioB
Kypca 8 Kkiacca

KoaunuecTBO 4acoB

Bcero
padoTshI

KoHTpoJibHbIE

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

POIII
https://resh.edu.ru/

DopmbI
peaju3anuu
BOCIIUTATEIbHOIO
NOTeHIHAJIA
pasnena/TemMbl

* MOOYXXJIeHHE
o0yJaromuxcs
co0JIr01aTh Ha
ypOKe
OOIIETIPUHATHIE
HOPMBI ITOBEICHHSI,
npaBuiia OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarormummucs),
TIPUHITUITBI
yaeOHOU
JTUCITUTUTAHBI 1
caMOOpTraHU3aIlnu;
* IPUBJICUCHUE
BHUMAaHUS
o0yJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy


https://resh.edu.ru/

M3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
pazzena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKIIIOUEHUE B YPOK
UTPOBBIX
npoueayp,
KOTOPBIE TOMOTAIOT
o/ iepkKaTh
MOTHBALIUIO
0o0ydJarommxcs K
MOJIyYEHUIO
3HAHUM,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
T00poKenaTeIbHON
aTMocQepsl BO
BpeMs ypoKa

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XUMUYECKHUX PeaKni

POII
https://resh.edu.ru/

* MpUMCHEHHUE
TPYIIIOBOM PabOTHI



https://resh.edu.ru/

Wi paboThI B
napax, KOTOpbIe
ydar
o0ydJaronmxcs
KOMaHJTHOH paboTe
Y B3aUMO/ICHCTBUIO
C IpyruMu
o0yJarmumMucs;
noOy>xJ1eHue
o0ydJaronmxcs
Cco0JIrO1aTh Ha
ypOKe
0OIIETTPUHSATHIC
HOPMBI ITOBECHHMS,
npaBujia OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
paboTHUKAMU) U
CBEPCTHUKAMH
(oOyuarormummucs),
TIPUHITUITBI
yueOHOU
JUCIUTIIAHBI K
caMOOpraHU3aIlnu;
* IPUBJICUYCHUE
BHHMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy
U3y4aeMbIX Ha




YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiep>KaHus
pazzena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKJIFOYCHHE B YPOK
UTPOBBIX
npoueayp,
KOTOpBIE TOMOTAIOT
MOJIIEPKATh
MOTHBALIUIO
oOydJaronmxcs K
MOJTYYCHUIO
3HAHHIA,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOUIEHUH B
KJ1acce, TOMOTaroT
YCTaHOBJICHUIO
n00posKenaTeIbHON
aTMocdepsl BO
BpEMsl YPOKa;

1.3

DIIEeKTPOTUTHIECKAS

aUccoryanusg. XuMU4ecKue

peakuuu B pacTBOpax

POII
https://resh.edu.ru/

* IPUBJICUCHUE
BHUMAHUA
00ydJaromuxcs K



https://resh.edu.ru/

[IEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
yYpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCTIMTATEIILHBIX
BO3MOKHOCTEHN
CoJIepKaHUs
pazzena yepes
no100p
COOTBETCTBYIOIIUX
YOPAKHEHUI;
BKIIIOUEHUE B YPOK
UTPOBBIX
npouenyp,
KOTOPBIE TIOMOT 0T
NOJIePIKATh
MOTHBAIUIO
oOyJaromuxcs K
HOJIY4YEHHUIO
3HAHUM,
HAJTKUBAHUIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOraroT
YCTaHOBJICHHIO
no0poXkKenaTeTbHOU
aTMocQepsl BO
BpeMs ypoKa




Uroro no pazneny

Paznen 2. HeMeTaJJIBI M X COeAUHEHHUS
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2.1

OO0m1as XxapakTepuCcTUKa
xumuueckux 3ieMeaToB VIIA-
rpynmsl. ['anoreHst

POII
https://resh.edu.ru/

* IPUMEHEHHE
IpYyMIIOBON pabOTHI
WU paOOTHI B
napax, KOTopbIe
y4ar
oOyJaromuxcs
KOMaH/HOH paboTe
Y B3aUMO/ICHCTBUIO
C IpyruMu
oOydJaronmmucs; ¢
noOyx1eHue
oOyJaromuxcs
Cco0JIr01aTh Ha
ypoke
OOLIeNPUHSATHIE
HOPMBI TTOBE/ICHHSI,
npaBujia OOIIeHUs
CO CTapIIuMHU
(memaroru4ecKuMu
pabOTHUKAMU) U
CBEPCTHUKAMH
(oOyuarormumucs),
MIPUHITATIBI
yaeOHOU
JUCITUTUTAHBI 1
caMOOpTraHU3aIlnu;
* PUBJICUYCHUE


https://resh.edu.ru/

BHUMaHUS
oOydJaronuxcs K
EHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCTIMTATEIIHLHBIX
BO3MOKHOCTEN
COJIepKaHUs
paszena uepes
noa0op
COOTBETCTBYIOIIUX
YOPa)KHEHUI;
BKITIOUCHUE B YPOK
UTPOBBIX
npoueayp,
KOTOPBIC TTOMOTAIOT
MOJIIEPKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHHIA,
HATAKUBAHUIO
TTO3UTHUBHBIX
MEXITMIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
no0poXkKenaTeTbHOU




aTMocQepsl BO
BpEMs YPOKa;

2.2

OO0m1as XxapakTepuCcTUKa
XuMuueckux diieMeHToB VIA-
rpynnsl. Cepa u e€ coeTuHeHHs

POII
https://resh.edu.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX
POLEAYp JUTsSt
MOIICPIKAHUS
MOTHUBAILIUH
0o0ydJaromuxcs K
MOJTyYEHUIO
3HAHHI; *
PUMCHCHHE Ha
ypoKe
WHTEPAKTUBHBIX
(dhop™m paboTHI €
o0y4arIuMucs:
UHTEIJIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIINX
MO03HABATEIIbHYIO
MOTHBAIIHIO
oOydJarouxcs; *
PUMCHCHHE
IpynnoBoi paboThl
WIN pabOTHI B
napax, KOTopble
ydar
o0yJaromuxcs
KOMaHJHOU paboTe
U B3aUMOJICUCTBUIO



https://resh.edu.ru/

C IpyruMu
oOyJarouMucs

2.3

OO011as xapakTepucTHKa
XMUMHYECKUX 3JIeMEeHTOB VA-
rpynnsl. A3oT, pochop u ux
COEZIMHEHUs

POII
https://resh.edu.ru/

* MOOYX/ICHUE
o0yJarmuxcs
co0uro1aTh Ha
ypoKe
OOIIENTPUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(megarorndecKuMu
pabOTHUKaMU) U
CBEPCTHUKAMH
(oOyuaronmucs),
TIPUHITUITBL
yueOHOU
JTUCIUTIAHBL U
caMOOpraHu3allnu;
* IpUBJICUCHUE
BHUMAaHUS
0o0ydJarommxcs K
IIEHHOCTHOMY
aCTICKTy
U3y4aeMbIX Ha
YPOKax sIBJICHUH,
UCTIONb30BaHUE
BOCTIMTATEIbHBIX
BO3MOKHOCTEHN
COJIepKaHUs
paszzaena yepes



https://resh.edu.ru/

nooop
COOTBETCTBYIOILIUX
YIPaXXHCHHUI; ®
BKJIIOUEHUE B YPOK
UTPOBBIX
npouenyp,
KOTOPBIC TOMOTAIOT
MOJIIEPIKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJTyYEHUIO
3HAHWMH,
HAJIOKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJIacce, MoMOTaroT
YCTaHOBJICHHIO
no0poXxkenaTeTbHOU
aTMocQepsl BO
BpeMsl ypoka

2.4

OO01mas xapakTepucTHKa
XUMHUYECKHX 3J1eMeHTOB IV A-
TPYIIIBL. YTIEPOA U KPEMHUN U UX
COCIMHECHUSA

POII
https://resh.edu.ru/

* IPUBJICUCHUE
BHUMaHUS
oOyJaromuxcs K
LEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIHHBIX



https://resh.edu.ru/

BO3MOXKHOCTEH
coJiepKaHus
pasnena depes
noa0o0p
COOTBETCTBYOIINX
YIPA)KHEHUI;
BKIIIOUEHUE B YPOK
UTPOBBIX
poLenyp,
KOTOPBIC TOMOTAIOT
oJIepKaTh
MOTHBALUIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI,
HaJIa)KUBaAHUIO
MTO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUU B
KJIacce, IOMOTal0T
YCTaHOBJICHHUIO
no0poXxKenaTeTbHON
aTMocdepsl BO
BpeMs ypoKa

Hroro no paszneny 25
Pa3neus 3. MeTajliibl M X COCAMHEHUS
* IpUMEHEHHE
) POLII PHnere]
3.1 OO6u1me cBoiicTBa METAJIIOB 4 IpyNIIOBOH pabOThI

https://resh.edu.ru/

WK pabOTHI B



https://resh.edu.ru/

napax, KOTOpbIe
y4ar
o0ydJaronmxcs
KOMaHJTHOH paboTe
Y B3aMMOJICHICTBUIO
C IpyruMu
o0yJarmumMucs;
noOyxeHue
o0ydJaronmxcs
cobmro1aTh Ha
ypOKe
OOIIETTPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHUS
CO CTapIIuMHU
(megarorndecKuMu
paboTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarorumucs),
TIPUHITUITBI
yueOHOU
JTUCIUTIMHBL U
caMOOpraHU3aIlnu;
* IPUBJICUYCHUE
BHUMAaHUS
00ydJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,




HCII0JIb30BAaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiep>KaHus
paznena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKJIFOYCHHE B YPOK
UTPOBBIX
npoueayp,
KOTOpBIE TOMOTAIOT
MOJIIEPKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJIYYCHHIO
3HAHHIA,
HaJaXXHUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHUH B
KJIacce, IOMOTaroT
YCTaHOBJICHUIO
T0OposKenaTeTbHON
aTMocdepsl BO
BpEMs YPOKa,

3.2

Baxxneliime MeTajuibl 1 UX
COETUHEHUS

16

POII
https://resh.edu.ru/

* BKJIIOUCHHUC B
YPOK HTPOBBIX
MpOTIeAYp ISt
TIOJ/ICPIKAHUS



https://resh.edu.ru/

MOTHBAIIHH
0o0ydJaromuxcs K
MOJIYYEHUIO
3HAHHI; *
IpUMEHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
(hopm paboTHI €
00yJaroMMucCs:
WHTEIICKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
MO3HABATEIIbHYIO
MOTHBAIIHIO
oOyyJaromuxcs; ®
IPUMCHCHHE
IpyNnoBoi paboThl
WU paOOTHI B
napax, KOTopble
yuar
oOyJaromuxcs
KOMaHJHOH paboTe
¥ B3aMOJICHCTBHIO

C APYTrUMH
00yJaronuMucs
Hroro no paszneny 20
Paznea 4. Xumus 1 oOKpysKamomas cpeaa
41 BemectBa 1 maTepuansl B KU3HU 3 POIII * MOOYX/ICHUE

YCJIOBCKAa

https://resh.edu.ru/

oOyJaromuxcs



https://resh.edu.ru/

co0uro1aTh Ha
ypoke
OOIIENTPUHSATHIE
HOPMBI [TOBEACHHUS,
npaBujIa OOIICHUS
CO CTapIIuMHU
(megarornuecKkuMu
paboTHUKAMU) U
CBEPCTHUKAMH
(oOyuaronmucs),
MPUHIIUIIBI
yueOHoU
JTUCIUIUIMHBL U
caMOOpraHu3alluu;
* PUBJICUYCHUE
BHUMAaHUS
oOydJaronmxcs K
IIEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCTIONIb30BaHUE
BOCTIMTATEIILHBIX
BO3MOKHOCTEHN
COJIepKaHUS
paszzaena yepes
nooo0p
COOTBETCTBYIOIIUX
YIIPA)KHEHU;
BKIIIOUEHUE B YPOK




Hroro no pasneny

UTPOBBIX
nporenyp,
KOTOPBIE IOMOT 0T
HOJIePIKATh
MOTHBAIUIO
o0yJaromuxcs K
MOJTyYEHUIO
3HAHUI,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHONIEHUN B
KJ1acce, IoOMOTaroT
YCTAHOBJICHHIO
no0poXKenaTeTbHOU
aTMocQepsl BO
BpeMs ypoKa

PesepBHOE Bpems

POII
https://resh.edu.ru/

* MPUMEHEHUE
IpyNnoBoi paboThl
WIN pabOTHI B
napax, KOTopble
yuar
o0OyJaromuxcs
KOMaHJHOU paboTe
U B3aUMOJICUCTBUIO
C IpYyTUMH
00ydJaronMucs;
OOy XKIeH e


https://resh.edu.ru/

o0yJarmuxcs
co0Ir01aTh Ha
ypoke
OOIIETTPUHSATHIE
HOPMBI [TOBEACHHUS,
paBwJia OOIICHUS
CO CTapIIuMHU
(megarornyecKuMu
paboOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarormumucs),
MPUHIIUIIBI
yueOHOU
JTUCIUIUIMHBL U
CaMOOpTaHU3aIHH;
* PUBJICUYCHUE
BHUMAaHUS
00ydJaromuxcs K
LIEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCTIOJIb30BaHME
BOCTIMTATEIILHBIX
BO3MOKHOCTEHN
COJIepKaHUs
paszena yepes
noxoop
COOTBETCTBYIOIIUX
YIIPA)KHEHU;




BKIIIOUEHUE B YPOK
UTPOBBIX
nporenyp,
KOTOPBIC IOMOT 0T
HOJIePIKATh
MOTHBAIIHIO
o0yJaromuxcs K
MOJTyYEHUIO
3HAHUI,
HATAKUBAHUIO
TIO3UTUBHBIX
MEKITHYHOCTHBIX
OTHONIEHUN B
KJ1acce, MoOMOTaroT
YCTaHOBJICHHUIO
no0poXKeIaTeTbHOU
aTMocdepsl BO
BpEeMsl YPOKa,

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KoaunvecTBo yacoB
Tema ypoka Kourposbnble IIpakTHyeckue
n/n Bcero
padoTshI padoThI
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU Y€JIOBEKA. Tela U BEECTBA 1
5 [IpakTuueckas pabora Ne 1 «IIpaBuna paGoThl B 1a00paTOPUH U MPUEMBI 1 1
oOpariieHus ¢ 1ab0pPaTOPHBIM 000PYI0BAHUEM
3 [IpakTuueckas padota No2 "Habntonenue 3a ropsimieit ceeuoin” 1
Bxoanas koHTpoabHas padbora 1
5 [IpakTuueckas padora Ne 3 «Paznenenue cmeceil (Ha mpuMepe OYUCTKU 1 1
MIOBapEHHOM COJH)»
6 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1
7 ATOMBI 1 MOJIEKYJIBI 1
8 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX 3JIEMEHTOB 1
9 [IpocTblie U ClOXKHBIE BEIIECTBA 1
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast popMyiia. 1
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB
11 OTtHocuTenbHast arToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca 1
12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B COEIMHEHUH 1
13 KonuuecTBo BemecTBa. Moinb. Mossipaast Mmacca 1
14 Ou3nYecKue U XUMHUYECKHE SBIEHUSI. XUMHUECKast PeaKIus 1
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpPaHEHMS MACCHI BEIIECTB. XMMUYECKHE YPaBHEHHUS 1
17 Boruncnenus konmyecTBa, Macchl BELIECTBA 110 yPaBHEHUSIM 1

XUMHYECKUX PEAKIUI




Knaccudukanus XuMHUecKuX peakuuii (COeTuHeHUs, Pa3IOKEeHHUS,

18 1
3aMeIIeHHs, OOMeHa)

19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O000IEeHue 1 1
cucTeMaTu3auus 3HaHUI

20 KontponbHas padota Nel o teme «BemiecTBa 1 XUMHUECKHE PEAKITUN 1

21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopon — sneMeHT u 1
npocroe BeuecTBo. O30H

99 Ouznyeckue U XMMHUYECKHE CBOMCTBA KUCIOPoa (Peakuu OKHCIEHUS, 1
ropenue). [lonstue 006 okcumgax

93 CriocoOsl MosTydeHus: KUCI0po/ia B JTa0OPATOPUU U MPOMBIIIIIEHHOCTH. 1
[Ipumenenue kucmopoa

24 TernoBoit 3¢ (hexT XUMUIECKOH PeaKInH, IIOHATHE O TEPMOXUMHUYECKOM 1
YpaBHEHHH, K30- U SHIOTEPMUUECKUX PEAKIIHIX

o5 TomnuBo (Hed Tk, yroib U MeTaH). 3arpsi3HeHUe BO3yXa, CIOCOOBI €ro 1
MPEIOTBPALLICHHS

26 ITpaktuyeckas pabora Ne 4o reme «llonydenue u cobupanue 1
KHCJIOPOAA, U3yYEHHE ero CBOMCTB»

27 Bonopox — snemeHT u npocroe BemecTBo. HaxoxaeHue B nmpupoje 1

28 dusnueckue U XMMUYECKHUe CBOICTBa Bogopoaa. IIpumenenne Bogopoaa 1

29 [ToHsITHE O KUCIIOTAX U COJISAX 1

30 CriocoObI ostyyeHust BOAOPOia B J1abOpaTopuu 1

31 [IpakTuueckas padora Ne 5 no teme «llomyuenue u cobupanue 1
BOJIOPO/1a, H3YYECHHUE €TO CBOWCTBY

32 Mounsipablii 00BEM ra3oB. 3akoH ABOrajgpo 1

33 Brruucnenus 06bEma, KoM4YecTBa BEIIECTBA ra3a 10 ero H3BECTHOMY 1

KOJINYECTBY BELIECTBA WIIN 00BEMY




Brruuciienust 00bEMOB ra30B [0 YPaBHEHHIO PEAKIIMH HAa OCHOBE 3aKOHA

34 . . 1
00BEMHBIX OTHOILIEHUH Ta30B

35 dusnueckre U XUMHUIECKUE CBOMCTBA BOJIBI

36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX

37 Bopa kak pactBoputens. HacklmeHHbIE 1 HEHACBIIIICHHBIE PACTBOPHI. 1
MaccoBast 10J1s1 BELIECTBa B pacTBOpE

38 [IpakTrueckas padota Ne 6 mo Teme «lIpurororieHne pacTBOpoB C 1
ornpeAenEéHHON MacCOBOM J0JIei pacTBOPEHHOTO BELIECTBAY

39 Kontponbnas padota No2 o reme «Kucmopon. Bogopoa. Boga»

40 Oxcuppl: coctaB, kiaccuuKalys, HOMEHKIIATypa

41 [TonydyeHnue u XuMHUYeCKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H 1
aM(pOTEepPHBIX OKCHJIOB

42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHSI, HOMCHKIATypa 1

43 [TonydyeHnue u XuMHUYECKUE CBOWCTBA OCHOBAaHU I 1

44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa 1

45 IlosnydeHne 1 XUMHUYECKUE CBOMCTBA KUCIIOT 1

46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTYyYEHUsI, XUMUYECKHE 1
CBOMCTBA

47 [TpakTuueckast pabota Ne 7. Pemienne skciepuMeHTaIbHBIX 33724 MO 1
TeMe «OCHOBHBIC KJIACCHI HEOPTAHMYECKUX COCIMHCHUI

48 I'eneTnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHHMUECKUX COSTMHEHHMA

49 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH

50 KonrtponsHas padora Ne3 o teme "OCHOBHBIE KJIacChl HEOPTaHHMUECKUX 1
coequHeHun"

51 [TepBBIe MOMBITKN KIACCH(PUKAITIN XUMUYISCKUX JIeMEHTOB. [ToHsATHE O 1

rpynmax CXOJHbIX 3JIEMCHTOB




IIepuonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX

52 anemenToB JI. . MenaeneeBa !

53 [Tepwropl, TPYIIIBI, TOATPYIIIHI

54 Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tormbl

55 CrtpoeHue 3NIeKTPOHHBIX 000JI049eK aTOMOB 37eMeHTOB [leproauueckoit 1
cucremsl /. 1. Menneneena

56 XapakTepucTHKa XUMHYECKOTO AJIEMEHTA T10 €T0 TOJI0KCHHIO B 1
[Tepuonuueckoii cucreme JI. 1. Menaeneena

57 3nauenue [leproanyeckoro 3aKoHa JUIsl pA3BUTHS HAYKU M MPAKTUKH. J1. 1
N. MenneneeB — y4€Hbli, IeAaror U rpaklaHuH

58 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUECKHUX JIEMEHTOB 1

59 Honnas xuMuyeckas CBA3b 1

60 KoBasienTHas mosnsipHas XUMUYECKas CBSI3b 1

61 KoBasieHTHast HeMOJIsIpHAs XUMUYECKask CBSI3b 1

62 CreneHb OKUCICHUS 1

63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1

64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1

65 PesepBHrlIil ypok. O60011I€eHHE U CUCTeMAaTHU3alHs 3HAHUHA 1

66 KonTponbnas padora Ne4 no teme «CtpoeHue atoMa. XuMUUecKast 1
CBSI3b»

67 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUN

68 [Ipomexyrounas atrectanus. KontponbHas pabota 3a Kypc 8 kimacca

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




9 KJIACC

KoanyecTBo 4acos

Ne ni/mn Tema ypoka B Kourpoubnbie IIpakTuyeckue
cero padoThI padoTsbI
1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucteMa XMMUYECKUX 3i1eMeHToB /1. M. 1
Meneneena
Bxoanas koHTpoabHas padbora 1
Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
4 Bupl XUMU4eCKO# CBSI3UM U TUIIBI KPUCTAJUIMYECKUX PEIIETOK
5 KonrtponsHas padora Nel o teme «IloBTopenue u yriry0neHne 3HaHHA OCHOBHBIX 1 1
pa3zennoB Kypca 8 Kiaccay
6 Knaccugukanus XaMIUeCKUX peakiuii 0 pa3IMYHbIM IPU3HAKAM 1
7 [TonsaTue o ckopocTH XuMHUYecKol peakuuu. [IoHATHE O TOMOT'€HHBIX U 1
IeTePOreHHBIX PEaKIHIX
3 [TonsTre o XxuMHUYeckoM paBHOBeCHH. DaKTOPHI, BIUSIOLINE HA CKOPOCTh 1
XUMHUUYECKOHN peaklMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH
10 Teopus snexkTponuTuueckon quccoruaui. CUIbHbIE U CITa0bIe AJEKTPOIUTHI
11 HonHblE ypaBHEHUS peakLi
12 XUMHYECKUE CBOMCTBA KUCIIOT M1 OCHOBAHMI B CBETE MPEICTABIICHUN 00 1
ANEKTPOIMTUYECKON TUCCOLUALIUU
13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 dJEKTPOTUTHIECKOU 1
JUCCOLIUAIIUHI
14 [TonsTre o rugponuse conen
15 O060011eHre U cucTeMaTu3alys 3HaHU!
16 ITpaktruyeckas padora Ne 1. «Perienne skcriepuMeHTATBHBIX 3a]1a4» 1




Kontponsnas padora Ne2 1o teme «NeKTPOIUTHYECKAs JUCCOUAITHS.

17 XUMUYECKUE PEAKLIUU B PACTBOPAX)»

18 OOm1ast XxapaKTEepUCTHKA raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha MIPUMEpPE XJIopa

19 Xnoposogopon. CoisiHasg KMCII0Ta, XUMUUYECKHUE CBOUCTBA, TIOJyYEHHE,
IIPUMEHEHHE

20 [TpakTuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4eHue e
CBOMCTB»

21 Bbruncnenus no ypaBHEHUsIM XUMHUYECKUX PEAKIMM, €CIIM OIMH U3 PEareHTOB JaH
B U30BITKE

22 O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl

23 AmtotpornHbie MouduKauu cepbl. HaxoxeHue cepsl U €€ COeIMHCHUN B
npupoje. XMMHYECKHE CBOUCTBA CEPBI

24 CepoBoiopoJ, cTpoeHHe, PU3NUECKUue U XUMUYECKHE CBOMCTBA

o5 Oxcunpl cepol. CepHast KHCIIOTa, PU3MYECKHE U XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE
XUMHUECKUE PeaKINH, JIeXKAIIHe B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MoIyYeHHs

26 CEPHOU KUCJIOTHI. XMMUYECKOE 3arpA3HEHNE OKPYKAIOIIEH Cpebl COEUHEHUSIMHU
cepbl

27 Brruncnenne MaccoBO 10U BBIXO/a MPOAYKTA PEAKIIUU

28 OO01mas xapakTepucTUKa 3J1eMeHTOB VA-Tpynibl. A30T, paclipoCTpaHEHUE B
npupoae, Gpu3nyeckrue U XUMUYeCKUe CBONCTBA

29 AMMHaK, ero pu3n4ecKue 1 XMMUYeCKHe CBOWCTBA, OJyYeHHE U IPUMEHEHHUE

30 [IpaxTuueckas padora Ne 3 o teme «llonyueHne amMmmuaka, M3y4eHue ero
CBOMCTB»

31 A30THAas KUCoTa, €€ (Pru3nUecKue 1 XUMUYECKHE CBOMCTBA

39 Hcnonp30BaHne HUTPATOB U COJIEN aMMOHHUS B KQUECTBE MUHEPAIbHBIX

y,[[O6peHHI>i. XHUMHUYECKOE 3arpsA3HCHHUC OKp}I)KaIOH_[Cﬁ CpCAbl COCAMHCHUSAMU a30Ta




docop. Oxeun dpochopa (V) u pochopHas kucnora, Gu3nIecKue 1 XUMUICCKHIE

33 . 1
CBOICTBa, MOJIy4YeHHE

34 Hcnons3oBanue pocdaToB B KAUECTBE MUHEPATBHBIX YI0OpEeHUH. 3arpsi3HEHIE 1
MIPUPOIHOM cpenbl hocdhaTamu

35 VYriepoa, pacnpocTpaHeHue B IpUpoJie, GU3MIECKUE 1 XUMHUECKHE CBOMCTBA 1

36 Oxcunel yriaepona, ux (GU3NIeCKHe U XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKHE 1
po0JIeMbl, CBsI3aHHBIC ¢ OKcuoM yriepoaa (1V)

37 VYronbHas KUCHOTA U €€ CoNn 1

38 [IpakTuueckas padora Ne 4 no teme "llonyuenue yriekuciaoro rasa. 1
KadecTtBeHHas peakius Ha kKapOoHAT-HOH"

39 [TepBoHaYaNIbHBIC MTOHATHUS 00 OPrAaHUYECKUX BEIIESCTBAX KaK O COCITUHEHUIX 1
yriaepoaa

40 Kpemuwuii u ero coequHeHus 1

41 [IpakTnueckas padora Ne 5. Pemienue skciepuMeHTaNbHBIX 3a/1a4 [0 TEME 1
«BaxHenme HeMeTaJuIbl U UX COEIUHECHUS»

42 KonTponbnas padota Ne3 mo Teme «BaxHelne HeMeTaibl M X COSTUHEHHS 1
OO1as xapakTepucTUKa XUMUYECKIX JIEMEHTOB — METaJUIoOB. MeTayuinyeckas

43 CBSI3b U METAJTUYEcKas KpucTauinyeckas pemeérka. dusndeckre cBONCTBa 1
METaJIJIOB

44 XUMUYECKHE CBOMCTBA METAJIIIOB. DJIEKTPOXUMHUUECKUN Psil HAallPsHKEHUH 1
METaJIJIOB

45 O6mue cocoObl monydeHus MmetamuioB. CriiaBel. BerunciaeHus mo ypaBHEHUSIM 1
XUMHYECKHUX PEAKIIMHA, €CJIM OJIMH U3 PEarcHTOB COJICPIKHUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIOB 1

47 Illenoynbie METAIBI 1

48 Oxkcuabl ¥ THAPOKCUBI HATPUS U KU 1

49 Illenoyno3eMeNbHBIC METAIIBI — KAJIBITMA M MarHui 1




50 Baxwnerime coeTMHEHUS KaabLHs 1
51 O0600611eHre U cucTeMaTu3alus 3HaHUN 1
52 JXKécTroCcTh BOJBI M CTIOCOOBI €€ yCTpaHEHUS 1
53 [Ipaktuyeckas padora Ne 6 o Teme "YKECTKOCTb BOJBI U METO/IbI €€ yCcTpaHeHHs " 1
54 AnroMuHu 1
95 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 1
56 XKeneso 1
o7 Oxcuppl, rugpokcusl u conu xenesa (1) u xenesa (111) 1
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
59 [IpakTuueckas padota Ne 7. Perienue skcriepuMeHTaIbHBIX 33]1a4 M0 TEME 1

«BaxxHenme MeTayibl U UX COCAUHEHUS

Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLUi, €ClIi OJIMH U3 PeareHTOB JaH
60 B U30BITKE WU COACPKUT NMPUMECH. BrIUrcIeHnss MacCOBOM J0JIH BBIXO1a 1

MPOAYKTA PEaKIHH
61 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1
62 KonTponbHas padota Ned o Teme «BakHeHIme MeTalIbl U BX COCTUHEHUS 1
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN )KH3HU UeIOBEKa 1
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeab 1
65 Posib XMUM B pellIeHUH YKOJIOTHUECKUX MPobeM 1
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIMA 1
67 PezepBHblil ypok. O600111€HNE U CUCTEMAaTH3alHsI 3HAHU I 1
68 [Tpomexxyrounas arrecramusi. KontponasHas pabota 3a Kypc 9 kimacca 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Bri0epute yueOHbIE MaTEpHAIIbI

- Xumus. 8 kiacc: yuel.11s 0o1eoopazosat. opranuzainuit/ O.C. ['abpuensH,
N.T". Octpoymos., C.A. Cnagkos. - M.: IIpocBenienue

- Xumus. 9 kiacce: yue0.u1st obieoopazonat. opranuzanuii / O.C. ['abpuensiy,
N.I". Octpoymos, C.A. Cnankos. - 2-e uza. - M. : [Ipocselienue

METOINUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

https://edsoo.ru/ - Enunoe comepskanue o0pa3oBaHuUs

https://fgosreestr.ru/ - Peectp nprMepHBIX OCHOBHBIX 00111€00pa30BaTEeIIbHBIX
porpamMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - m3parensctBo "IIpocBernienne"”, OECIUIATHBIA JOCTYII
K DJIEKTPOHHBIM BEPCUAM YIEOHO-METOIUUECKUX KOMILUIEKCOB, BXOIAIINX B
denepanbHbIN IEPEUCHD

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

- http://window.edu.ru — Poccuiickuii 001eo0pa3oBaTeIbHBIN TOPTAI
-https://resh.edu.ru — «Poccwuiickas 3JIeKTpOHHAS IIKOJIA

- https://www.yaklass.ru - «Kmace»

- https://education.yandex.ru/home - «SIaaekc. Y ueOHUK»

- https://uchi.ru/ - «Yau.py»
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